Transposon-mediated gene transfer into adult and induced pluripotent stem cells.
Transposon technology is a particularly attractive non-viral gene delivery paradigm that allows for efficient genomic integration into a variety of different cell types. In particular, transposon-mediated gene transfer is a promising tool for stem cell research, by virtue of its ability to efficiently and stably transfer genes into adult and induced pluripotent stem (iPS) cells. Moreover, transposons open up new perspectives for non-viral-mediated stem cell-based gene therapy. Several transposon systems, especially the Sleeping Beauty (SB), the piggyBac (PB) and Tol2, have been optimized for gene transfer into mammalian cells. In particular, SB resulted in stable gene transfer into various adult stem cells including human CD34(+) hematopoietic stem cells (HSCs), myoblasts and mesenchymal stem cells (MSCs). This has been confirmed with PB, yielding stable gene transfer in human CD34(+) HSCs. Recently, PB transposons were used to deliver the genes encoding the reprogramming factors into somatic cells making it an attractive technology for generating iPS cells. Subsequent de novo expression of the PB transposase resulted in traceless excision of the reprogramming cassette. This prevented inadvertent re-expression of the reprogramming factors obviating some of the concerns associated with the use of integrating vectors. Transposons have also been used as a novel non-viral paradigm to coax differentiation of iPS cells into their desired target cells by forced expression of specific differentiation factors. This review focuses on the emerging potential of transposons for gene transfer into stem cells and its implications for gene therapy and regenerative medicine.